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1 ABSTRACT: This Author's Certi icate introduces a method for reducing steel floc- 


culation 0.3-0.5% palladium” s introduced to the melt to promote hydroyen dis- 
charge ty diffusion from the solid phase. 
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larger angles. To determine the conditions of formation of the anomalous hematite,’ 
an X-ray diffraction study was made of the hematites formed under various condi= | 
tions: (I) by high-temperature oxidation room atmosphere of iron samples = ij 
preliminarily oxidised in H.0 vapors at TOOOG to the various stages of oxidation | . 
| 


((1) the motallic iron in the core and the soale consisting of an internal 


| yastite layer. and an,external magnotite layer, 1.6. Fe-Fe0-Fe30,; (2) the metal |. 
| fully oxidized and the samples consisting of a wustite core and an external | 
i magnetite layer, 1.0. Fe0-Fe30,3 and (3) the entire sample oxidized into oar 
; magnetite, 1.0. Fe 0,1, and (II) by oxidation of iron in room atmosphere 
! at 1000 and 7000. to Anterpretation of X-ray diffraction patterns suggested H 
| that the structural anomaly of hematite from high-temperature scale was 
affected by the specific conditions of reaction diffusion, The appearance of the 
anomalous hematite was related to the presence in the sample of « source of the 
i‘ Fe don diffusion either in the form of a wustite core or as the ircn-wustite 
cores The anomalous hematite aid not develop in fully oxidized samples or in 
the hematite GhDA annealed at 4006 to constant weight. This indicated that - 
anomalous hematite grew by the diffusion of Fe ions. The structural differences" - 
_; of hematites in irop scale, formed under various conditions, wers attributed to 

' the different mechanians of growth of the hematite layers predominant delivery 
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TOPIC TAGS: nickel, nickel alloy, alloy strengthening, dispersion strengthening, 


internal oxidation, alloy property 

ABSTRACT: The effect of: finely dispersed nonmetallic 4nclusions on t 

properties of nickel has been investigated. These inclusions are formed b 

diffusion of oxygen (or other gases) into solid nickel, where the oxygen reacts with 

elements such as magnesium and silicon, which have 4 higher affinity to oxygen than 

nickel. The investigation of oxidized commercial-gra and nickel alloys 

which contained about 0.5% magnesium, silicon, aluminum, showed that 

finely dispersed inclusions concentra ain and mosaic block boundaries and |— 
sion streng 
e stability 


increase the strength of nickel alloys. 
advantageous than t by aging because of th 
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clusions. However, the internal oxidation under certa 
1 properties, owing to an accumulation of inclusions at grain boundari 
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which brings about embrittlement. This_embrittlement can be avoided either by an 
oxidation of nickel or nickel alloy powder, which is then compacted and sintered, 

or by oxidation of a solid metal with simultaneous application of plastic deformation 
or ultrasound, Sintered compacts made of oxidized powder of nickel alloy with 1% 
aluminum had a tensile strength of 40.5 kg/mm? with a field strength approaching the 
same value. Plastic deformation during internal oxidation promoted uniform distribu 
tion of the inclusions, not only at grain boundaries, but also within the grains. 
Application of ultrasound at a frequency of 20 kc had a negative effect; it, in- | 
creased sharply the internal oxidation zone and the precipitation of inclusions on 
grain boundaries. However, it is possible that ‘at some other frequencies, ultra~ 
sound would promote an accumulation of inclusions at imperfections, such as the 
wnosaic block boundaries and individual dislocations, and improve the properties of 
alloy. 16 (WwW) 


SUB CODE: 11/ SUBM DATE: none/ ORIG REF: 002/ OTH REF: 007/ ATD pREssS:Y2/7 


Dispersion Hardened 1? 


: ae re seine ee geen 
f aie 2 é = EERE TITER et inte eeu 
reePe RAHI EHS PNET Ur aie. Runt coarA Sea tah Seine ae 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102110009-7" 


er ee FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102110009-7 


| pete —gan(o)/eue (4) fant “INP(@)ap/Jo = patch Seda! 
ACC NR: AP603252 SOURCE CODE: UR/0413/66/000/017/0128/012 
INVENTOR: Arkharov, V. I.; Borisov, B. 5.3 Moiseyev, A. Io} Ugol 'nikova, T. A. +4 
B 
ORG: none 


n compound Nb,Sn coating. 
sics of Metals,AN SSSR 


TITLE: Method of cofgestion of intermetallic niobium-ti 
Class 48, No. 185661. \"[announced by the T-.s+.tute of P 
(Institut fizikT metallov AN SSSR) ] 
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TOPIC TAGS: niobium tin intermetallic compound, niobium tin compound coating, 
niobium tin compound deposition, ME7A< DEPOSITIOA/ » INETAL COATING, . 
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ABSTRACT: This Agthor Certificate introduces a method of deposition of niobium-tin 
compound coatings \ To increase the purity and uniformity of the coating, niobium 
pentachloride is placed in the reaction chamber and heated to 120~160C, and the 
gaseous mixture of tin tetrachloride and hydrogen at about 0C is fed directly on the 
preheated port of the substrate. 
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ABSTRACT: To' reduce the clogging of the reaction chamber by nonvolatile niobium 
trichloride, a Yiew’ meshod and equipment (see Fig. 1) for continuous deposition of 4 
superconducting layer\‘of NbjSn,on a moving wire has been developed. Wire 1 is 
continuously fed:through ‘seals*2 into a reaction chamber at a fixed speed. Portion 3 
of the wire is wider treatment and is heated to about 1000C by electric current fed 
through sliding contacts 4. The bottom part 6 of reaction chamber 5 contains solid 
niobium pentachloride 7. i:The chamber is maintained at a temperature of 120—160° by 
electric furnace 8 controlled by thermocouple 9. Vapars of niobium pentachloride pro- 
ceed directly to the wire. Hydrogen passing through reservoir 10, located in thermo- 
stat' 11 and kept at 0°C, is saturated with vapors of tin tetrachloride 12 and then 


UDC: 669.65.293:621.793 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102110009-7" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102110009-7 


SI SCRIBE TES ROE IW TL BY PR CLEA SL TS Ne CIEL Ge NU ero ives EEE CaS 6) SYRUP RE SEER e FO03 PSEARAE SEE aap CHAE Re DEON OE ETS 


ACC NR: AP6034569 


a 


passed through pipe 13 to the reaction chamber, where it comes in contact with the 
wire and forms a layer of Nb36n on its surface. Waste gases are removed through pipe 
14, With this arrangement, the zone in which niobium trichloride can be formed is 
very small and a clogging of the reaction chamber was not observed. The unit was 
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v 
tested on platinum and nichrome wire 0.3 mm in diangfer. The temperature of deposi-~ 
tion was Varied between 600—1200C. A single-phaseltayer (1—4 1 thick) of Nb38n with 
B-W structure was obtained. It was established that the thickness of the layer 


increases with a temperature rise. Orig. art. has: 1 figure. 
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“TITLE: Effect of scale formation conditions on the morphology of chromium nitridos 
SOURCE: Zashehita motallov, v. 2, no. 6, 1966, 678-685 
' TOPIC TAGS: metal scaling, chromiun compound, nitride ‘ 


‘ABSTRACT: the article reports a study of the diffusional growth of chromium nitrides 
jand the erfect of the conditions of this growth on the morphology and composition of 
ithe scale. The oxporiments were carried out in an ammonia atmosphero at temporatures 


elactrolytically on copper tubes, which were then dissolved in nitric acid. Before i 
‘being put into the furnace, the samples were washed with acetone. Diffusion annealing ! 
‘Was carriod out in a quartz tube placed in a vertical electric furnace. Technical i 
‘grade ammonia from a cylinder was used for the atmosphere. Jn sone of the experinents , — 
‘the vartial pressure of nitrogen in the working space was reduced by the addition of 
hydrogen. ‘The samples were annealed at 700, 800, 900, 1000, 1100, and 1200°, ‘te 
lannealing time varied from 12 to 5 hours depending on the temperature, Based on the an 
{ 4 
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experizental data, a series of curves illustrates the dependence of the increase in 

weight of the samples on the annealing time at differont temperatures, and in 

different atmospheres. An extensive table shows the experimental data on the atetiine| 

2 chromium in an ammonia atmosphere. ‘The data includes the temperature, the 
tmosphere, the nitriding time, the phase composition of the scale formed (by x ray I. 

aoe) and the increase in weight. It is seen that at 1000, 1100, and 1200°, the | 

‘increase in weight is particularly significant in an atmosphore of undissooiated | 

ammonia. in general it was observed that the process of scale formation takes place 

‘according to a parabolic law; this reflects the diffusional nature of the process, and | 


‘is evidence that the scale grows monolithically and that it does not contain mechanical! 
‘defects, Orig. art. has: 5 formulas, 4 figures and 3 tables. 
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‘ PITLE: Mechanism of the high-temperature oxidation of nickel is 
| 


‘ SOURCE: Fizika, metallov i metallovedeniye, v. 22, no. 6, 1966, 884-889 : 


~+ TOPIC TAGS: high temperature oxidation, nickel, metal scaling, metal grain structure, 
| metal diffusion 
{ 


| ABSTRACT: As revealed by previous investigations (V. I. Arkharov, Z. A. Voroshilova, 
| ZhTF, 1936, 6, 781; V. I. Arkharov, G. D. Lomakin, ZhTF, 1944, l4, 155), the scale form- 
{ 
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ing in the process of the high-temperature oxidation of Ni contains a single phase (NiO) and 
consists of two morphologically different layers (Fig. 1): an inner layer formed by tiny ran~ 

| domly oriented (nontextured) crystals, and an outer textured macrocrystalline layer whose . 

| texture is characterized by the positioning of the (001) planes of NiO at an angle of ~10° to the 
outer surface of the scale and is the more distinct and macrocrystalline the higher the tempe~ 
rature is. Two different interpretations of these findings are possible: 1) the macrocrystalli- r 
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nity and texturedness of the outer layer are due to tho recrystallization of the NiO forming at ~ 
the metal-scale interface; 2) the principal role is played by the diffusion of Ni across the 

scale toward the outer layer of the scale. To clarify this question a series of specimens 

having the form of thin plates (0.2-0.5 mm thick) was completely oxidized until all the metal | 
become transformed into scale and subsequently heated at the same temperature (1200°C) for an; 
additional 30-40 hr, .while another series of more massive (3-5 mm thick) specimens was oxi- 
dized so as to obtain a layer of scale ~0.2 mm thick on each. This layer was mechanically. | 
separated from the specimens and, as in the first part of the experiment, heated at 1200°C | 
for an additional period of time. During the third series of experiment.0.1-0.3 mm thick layers 
of scale, separated from massive specimens of the metal were placed face downward on Ni 
metal (i.e. their outer layer now became the inner layey) and annealed in air. Micro- 
structural and radiographic examinations were carried out during each stage of the experiment. 
Findings: on elimination of contact between Ni scale and Ni metal further heating of the scale 
led to no microstructural changes. On the other hand, when the scale remains in contact with 
the metal, microstructural changes in the scale continue in the course of further heating, with 
the microcrystals growing in size and the oxidation of the Ni metal continuing, i.e. the direct~ 
ional diffusion of Ni across the scale toward the outer layer takes place and plays the princi- 
pal role as also demonstrated by the fact that in specimens with "inverted" scale the micro~ 
crystals grow into textured se arak ar cares and the process of oxidation of the nickel coated 
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AUTHORS: Vinogradov, G. V., Arkharova, V, V., Bezborod'ko, M. Bb. 
ee cary —— Te oa Lecce, 
TITLE: Antiwear and Antifriction Properties of Structural Group 


Fractions of Mineral Oils 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft' 1 gaz, 1960, 
No. 6, pp. 81-87 


TEXT: The authors investigated how far the nature of the structural \| 
group fractions of mineral oils affects their antiwear and antifriction 
properties in the presence of oxidizing gas media. Already in previous 
Short time tests in the Open, under seizure load conditions, with a number 
of low viscosity mineral oils as well as with uaphthene-paraffinic 
fractions an oxidiging of the hydrocarbon medium was ascertained (Ref. 4). 
Also the tests with various naphthene-paraffinic fractions in 0, medium 


(Ref. 5) showed that the oxidation process between steel and hydrocarbons 
retards or interrupts the seizure of friction surfaces. The main purpose 
of the present work is to ascertain, acccrding to the results of the above 
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mentioned open air tests (Refs. 1 6), what influence the fractional con- 

position of mineral oils of various origins as well as the nature of gas 

media exercise on the wear and friction of \steel Numerous hydrocarbon 
‘were classified in structural 


2, and the particularly typical casea are represented in Figs. 1 and 2, 
(Ref. 7). In respect of the naphthene-paraffinic fractions a quality 
analysis of two oil grades (Refs. 11,12) was made before and after the 
tests in order to ascertain the nature of the cxidation products. The 
comparison of various test results with the previous ones shows that the 
total sulphur content of mineral oils is in no way characteristic of 
their antiwear and antifriction properties. On the basis of tests with 
oxidiging gas media it was ascertained that the nature of structural 
group fractions of mineral oils was not of importance for their antiwear 
and antifriction properties. Oxygen has an {nfluence similar to that of 
sulphur compounds active in relation to steel in the presence of which the 
wear increases at low loads and decreases at high loads. There are 2 
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a 4 
TITLE; \ Wear-resisting and Antifriction ry ef Tetralin~ 
and Deoalin Homologs 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft' 1 gaz, 1960, 
No. 8, pp. 65 - 72 


TEXT: In the present paper, the authors describe experiments with xX 
fetralin- and Decalin homologs, and atudy their solutions with dibenzyl 
disulfide content in a concentration of 0.1 mole/l (dibenzyl disulfide 
- melting point 70.5°C, sulfur content 25.9%). The polycyclic Tetralin- 
and Decalin homologs used for experimental purposes wera synthesized 
according to Ref. 5. The hydrooarbona synthesized represented isomer 
mixturea which, for simplification, are called oyolohexyl Tetralin, 
dicyolohexyl Tetralin, cyclohexyl Decalin, and dicyclohexy2 Decalin. 
Their characteristios are given in Table 1. Figs. 1 and 2 show the re~ 
sults obtained from experiments with dicyclohexyl Tetralin and cyclo~ 
hexyl Decalin as well as their solutions with dibenzyl disulfide. The 
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5.3300 B023/B064 
AUTHORS: Vinogradov, G. V., Arkharova, V. V., Podol'skiy, Yu. Ya. 
TITLE: Wear resistance and antifriction properties of alkylated 


aromatic hydrocarbons 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft! i gaz, no. 1, 
1961, 61-65 

TEXT: In continuation of their previous papers and published data, 

respectively (Refs. 1-3 and 10-13), the authors studied the antiwear- and 

antifriction properties of bicyclic aromatic hydrocarbons. A mixture of “ 

isomers of triisoamyl naphthalene was chosen as hydrocarbon. The investi- 

gations were carried out on a friction test machine with four balls which 

was described in the paper of Ref. 15. The balls consisted of WX6 (ShKh6) 

steel with a diameter of 12.7 mm. The Gliding velocity was 23 cm/sec, the 

temperature 100°C. The experiments were conducted in air and in Ar- and o5 

atmosphere. Dibenzyl disulfide was used as antiwear admixture in a con- 

centration of U.1 mole/l. The curves of wear as a function of load showed 

two stages for triisoamyl naphthalene in all gas media applied. A table 
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shows the values of the lower critical loads Pa (on the lower stage) and \ \ 
the higher (PE on the upper stage) at which a more or less jumpwise in- 

crease of wear occurs due to an intensive gripping. In the authors! 

opinion the increase of the oxidizing activity of the gas medium leads 

to the increase of P', to the increase of wear at P< P', and to a con- 
siderable reduction of wear at P > Fee The experiments with the dibenzyl 
sulfide solution showed, in agreement with previous publications, that the 
disulfide sulfur introduced into the hydrocarbon has the same effect as Op: 
At lower loads, the presence of sulfur, like the presence of 0, leads 


to an increase, but at high loads to a reduction of wear. Reduction is 
especially great when 05 is intensively introduced into the zones of fric- 


tion. The increase in the oxidizing activity of the gas medium leads to a 
reduction of the 6ripping process. ‘The introduction of the sulfurous ad- 
mixture which is active toward steel, eliminates vehement gripping. At 

experiments made in 0, atmosphere, the values of the friction coefficients 


at the end of the 1-minute experiments did not depend on the loads per- 
pendicular to the axis. The curves p(P) for solutions of dibenzyl sulfide 
show, like the curves wear - load and the friction diagrams, that sulfur, 
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at friction under high specific loads acts analogously to Oo» and that each 


of these agents inoreases the effect of the other. In conclusion, the 

authors summarize as follows: The antiwear- ond auntifriction properties of 

the alkylated bicyclic hydrocarbons at difficult conditions of friction do 

not differ qualitatively from what is known about naphthene-paraffine and 

low-sulfuric aromatic fractions of mineral oils. These properties depend 

on the intensity of the course of conjugate oxidation reactions of hydro- iach 
_ carbon lubricating media and steel. Molecular oxygen is an active anti- 

‘aggressive admixture. Its effect increases the effect of disulfide sulfur 

and vice versa. K. I. Klimov and G. I. Kichkin are mentioned. There are 

4 figures, 1 table, and 15 Soviet-bloc references. 


ASSOCIATION: Voyennaya akademiya bronetankovykh voysk im. I. V. Stalina 
(Military Academy of Armored Troops imeni I. V. Stalin) 


SUBMITTED: July 25, 1960 
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AUTHORS: Vinogradov, G. V., Arkharova, V. V. and Petrov, A.A. 
TITLE: The Anti-Wear and Anti-Frictional Properties of 
Hydrocarbons : : 
PERIODICAL: Khimiya i tekhnologiya topliv i masel, 1961, No. 3, 
PP» 48-54 
TEXT: Four-ball machine friction and wear tests were made 


on the following hydrocarbons and mixtures of then: Tetracosane; 
7-hexyloctadecane; 1. 5-dicyclohexyl-3-heptylpentane; 1.5-diphenyl- 
3~heptylpentane; 1.1-~diphenyldodecane-1; 1.1-diphenyldodecane; 


100 + 1°C. After each test the load was increased and the balls 
. Were rotated to present a fresh wear~surface but the lubricant 
was not changed. Tests were made below, at and well-above the 
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The Anti-Wear and Anti-Frictional Properties of Hydrocarbons \ 


seizure load. The results are presented in the form of log/log 
graphs of wear against load, wear being assessed by diameter of 
wear-scar. The tests in argon atmosphere display considerable 
variation in seizure load and Shape of wear curve. In general, 
however, in argon the Seizure loads are low and the wear is small 
at loads below the seizure loads. The seizure is easily broken 
down. The test results of hydrocarbons in argon are Similar to 
those observed for low-sulphur lubricating oils. The behaviour 


are not produced too rapidly. When argon is replaced by air the 
Seizure load rises because both metal and hydrocarbons are more 
easily oxidized. In an oxygen atmosphere the seizure loads are 
still higher and the wear curves rise smoothly. These smoothly 
rising wear curves are most typical of the easily oxidized and 
relatively low viscous hydrocarbons such as cyclohexyltetralin. 
The more viscous and less readily oxidized hydrocarbons often have 
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a step in the wear curve, presumably because as the viscosity 
increases access of oxygen is hindered. However, in an oxygen 
atmosphere the graphs of wear-scar diameter against load lie 


including not only those tested but many others besides. At loads 


under heavy friction conditions occurs during the exposure of 
fresh metal surfaces in the presence of frictional heat. The 


tests. The results show that molecular oxygen and organic sulphur 
compounds which react with steel act as anti~seizure additives 

and as substances which increase the chemical wear of the steel, 
thus behaving like extreme pressure additives. The Separate and 
combined influences of dibenzyldisulphide and oxygen as extreme 
pressure additives are described. The main conclusions of the 
article are that the anti-friction and anti-wear properties of a 
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The Anti-Wear and Anti-Frictional Properties of Hydrocarbons 


large number of hydrocarbons are very similar in an oxygen atmos- 
phere. Friction and wear tests with steel balis and hydrocarbon 
lubricants take place in the presence of oxidizing substances 
which can have an important anti~seizure effect Comparable with 
that of sulph ~containing extreme~pressure additives. It is 
claimed that individual high molecular weight hydrocarbons can be 
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the wear of the steels and on the oritical load; whereas the mean specific 
pressures are practically independent of the gaseous medium. On testing 

oils, the critical load rose when argon was replaced by air and oxygen, 

but the differences of the mean specific pressures were but slight. The 
nature of the gascous medium does affect not only the intensification or © dh 
retardation of the oxidation processes of the lubricating oils, but has 

also a strong effect on the structure of the metal in the friction zones. 

The greatest changes in structure occur in argon medium, [Abstracter's 

nevet Complete translation] 
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ARKHIPENKO, DK, 
Use of infrared spectroscopy in the study of the problems of 
isomorphism in blotites. dZhur.strukt.khim. 4 no.2:201-209 
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gor'yev, A. P, _ DO, De . af 


TITLE: Study of minerals of the szaibelyite-sussexite series by infrared ;8pectro- GB 
scopy and x-ray diffraction methods i 


SOURCE: Ref. zh. Fizika, Abs. 12p380 


REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp. 1, 1964, 604-610 
TOPIC TAGS: mineral, ir spectroscopy, x ray diffraction study, absorption band 


ABSTRACT: The authors studied minerals of the series MeB20s()H)2-MeBo0s(0H)o. The _ 
parameters of the unit cell‘were calcewlated for the entire series. .A dependence of .; 
the parameters, position, and intensity of the absorption bands on the chemical com- 
position is established. The possibilities are discussed of crediting the ir bands 
to vibrations of the B-0-R@* ana OH-Mg, OH-Mn groups. The formula (Mg, Mn) 2B205(0OH)o 
is proposed in place of the forma (Mg, Mn)HBO3, since it has been established 
spectroscopically that the B20s groups and free OH are present. These singularities 
are characteristic also of the natural minerals. [Translation of abstract J 
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